An improved lymphocyte culture technique: deoxycytidine release of a thymidine block and use of a constant humidity chamber for slide making
The use of a thymidine block' for the induction of synchronous cell division in lymphocyte cultures is gaining in popularity in clinical cytogenetics. The excess thymidine, converted to thymidine triphosphate within the cell, inhibits the ribonucleotide reductase catalysed reduction of cytidine diphosphate to deoxycytidine diphosphate. This leads to a depleted deoxycytidine 5'-triphosphate pool which severely limits DNA synthesis.4-A disadvantage of this technique is that release of the block requires the removal of the thymidine rich medium and its replacement with normal medium. This is a labour intensive and delicate operation subject to several sources of variability which can adversely affect the mitotic index and the chromosome length. However, it has been shown in cell lines derived from rodents,2 3 human leukaemic T lymphocytes.4 and Chang appendix cells' that a thymidine block can be released by the addition of 2-deoxycytidine to the thymidine rich culture medium. We have found that this approach can be successfully applied to 48 and 72 hour human lymphocyte cultures.
A further significant cause of inconsistency in chromosome preparations is considered to be the atmospheric conditions, particularly the relative humidity, during slide making." We have eliminated this component of variability by making use of a waterbath as a constant humidity and temperature chamber.
We therefore present a complete protocol for the production of good quality metaphase and prometaphase chromosome preparations from lymphocyte cultures, which differs from published methods in the use of 2-deoxycytidine to release a thymidine block with a constant humidity chamber for slide making.
Procedure
Heparinised whole blood (0.5 ml) is added to 8 ml McCoy's 5A medium (Flow), containing 100 IU/ml penicillin, 100 sg/ml streptomycin, 0-7 mmol/l LRccciscd for pLubliCtationl 24 JutLs 1980. Acccpted tfor publicationi 8 August 1980. glutamine, and 90 [tg/ml phytohaemagglutinin (Wellcome), and supplemented with 2 ml of fetal bovine serum. The culture is incubated at 37°C. After 48 hours (or 24 hours in 48 hour cultures), thymidine (Sigma) is added to give a final concentration of 0-3 mg/ml. The thymidine block is released after 18 hours by the addition of 0-1 ml of 0-227 mg/ml 2-deoxycytidine (Sigma) in Dulbecco's phosphate buffered saline to the existing medium (final concentration of 10 [tmol/l). Three hours and 55 minutes after the release of the block, colcemid (Gibco) is added to result in a concentration of 0(1 utg/ml. Twenty minutes later, the culture is centrifuged at 450 g for 10 minutes. The pellet is thoroughly resuspended in I ml of the supernatant and 9 ml of 0-038 mol/l KCI, the first 0(5 ml of which is added drop by drop. The tube is left to stand for 20 minutes and then centrifuged as before. The pellet is resuspended in 1 ml of supernatant and 9 ml of fixative (2:1 methanol/acetic acid), the first 05 ml added drop by drop. The cell suspension is centrifuged and the fixative is changed twice more before storage or slide making.
To prepare slides, the pellet of fixed material is resuspended in an appropriate volume of fixative. A drop of this suspension is run on to a cold (5uC), wet slide, which is allowed to dry supported 5 mm above the water surface and 9 cm below the top edge of a waterbath (Grant JBl) at 40°C. However, at atmospheric relative humidities >65% better preparations are obtained if the slides are air dried by being placed 5 mm above the surface of a warm (50°C) plate.
The release of the thymidine block with 2-deoxycvtidine was found to be more effective and more reproducible than replacing, the culture medium with fresh normal medium, judging, from the comparatively high yield of good quality mitotic figures. A combination of these two methods, that is. the use of fresh medium containing 2-deoxycytidine to replace the original medium, was no more effective than the use of 2-deoxycytidine alone.
Using the above protocol the production of consistently good chromosome preparations, suitable for high resolution studies, is possible under all atmospheric conditions. (fig la,b) . Surprisingly, however, R banding after BrdU incorporation consistently showed loss of material from the adjacent band p14, while p13 was indistinguishable from its normal homologue (fig lc,d) . Thus, in both G banded and R banded preparations, the deletion appeared to be located in a negatively staining region. We interpreted this observation as deletion of the distal part of band p13 and the proximal part of p14 (fig 2) , but confirmation of our interpretation was possible only in an occasional extremely well defined G banded preparation (from a kidney cell culture) in which deletion of the fine sub-band p14.1 could be demonstrated (fig le) .
In a normal karyotype the sequence of chromosome bands relative to one another is constant, but 
